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ABSTRACT

Prisogaster Morch, 1850, is the sole genus of the turbinid sub-
family Prisogasterinae Hickiman and McLean, 1990, and is rep-
resented by nnl\ one extant species, the western Sonth Ameri-
can P. niger (Wood. 152S). Two new fossil species fron south-
ern Peru (D. valenciai new species s and P. meleani new specie 25)
extend the record of Prisogaster to the middle late Niocene
and reveal its turbinine ancestry. A major morphological trans-
[ormation during the late Plioccne produced the modern taxon,
which is heavier and more streamlined than its Mio-Pliocene
forebears. and thus probably better suited to the higher energy
environments that characterize the present-day Peruvian and
Chilean coastline.

INTRODUCTION

Prisogaster Norch, 1850, has rightly been called “enig-
matic” by Hickman and McLean (1990) i their study of
trochoidean svstematics. The genus has only one species,
the extant Pmmmsz‘(*r niger (Wood 1828), a gastropod
with a sturdy Plll’plt‘—b ad\ shell and calcareous opercu-
lum. The species is endemic to western South America
and has a fossil record not older than the middle Pleis-
tocene [Herm. 1969: not late Pliocene (Hickman and
NMeLean, 1990)]. Individuals of Prisogaster live amongst
wave-battered intertidal rocks and tide pools (Marin-
covich, 1973; Guzman et al., 1995). niches more typically
occupied b\ trochids than turbinids (1lickman and
MeLean, 1990). Its pe 11)19\111" suite of characters has
led Prisogaster to be placed in Phasianellinac Swain-
son, 1540 (Thiele, 1929: Wenz, 1938), Turbininae
Rafinesque, 1S15 (Knight et al., 1960), and, most re-
cently. Prisogasterinae (1lickman and McLean, 1990).
This paper describes two new fossil species of Priso-
gaster from southern Penu, P. stucehii new species and P.
valenciai new species. Specimens of the former were
found near Sacaco im middle upper Miocene and lower
Pliocene well-sorted cross-bedded sandstones. Speci-
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mens of the latter were encountered farther south near
Chala in upper lower Pliocene or upper Pliocene bio-
clastic gravels. These new taxa demonstrate a dramatic
shilt in morphology and niche of the living species, P.
niger, fromits Mio-Pliocene predecessor,

GEOLOGY

The Neogene stratigraphy ol forearc basin deposits he-
tween Pisco and Camana (Figure 1) was reviewed by
DeViies (1995). Upper Miocene and Pliocene marine
strata of the Pisco and La Planchada formations include
line-grained tuffaccous and diatomaccous sandstone,
which are attributed to outer shelf environments, and
coarse-grained massive toffaceous sandstone from closer
to shore (Muizon and DeVries, 1985). 1 ving disconform-
ably on erystalline basement rocks are cross-bedded and
lenticular bioclastic conglomerates, remmants of littoral
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Figure 1. Location of the Pisco forearc basin in southern
Peru. New fossil species of Prisogaster are from Cenozoic de-
posits near Sacaco and Chala.
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deposits that lapped onto pre-Eocene erosional plat-
forms or against precipitous Andean foothills, An excel-
lent example of the latter is seen southeast of Chala,
where the Panamerican Highwav descends in tight
curves towards the beach at P ll\ 1 Huacllaco ( Figure 2).
Seventy meters of sediment (Figure 3) were deposited in
high-energy loreshore and inte ltl(l al environments that
once l]dn]\u] rugged cliffs (DeVries, 2003). The age of
the Huacllaco beds is constrained by basal beds with
specimens of Conclolepas nodosa 1apé, 1854, Acan-
thina triangularis DeVries, 2003, and Herminespina
mirabilis (Nloricke, 1896), which collectively indicate an
earlv late Pliocence age (DeVries and IFrassinetti, 2003),
and the uppermost and oldest of several inarine terraces.
whose 200 m elevation and largely extant taxa suggest a
latest Pliocene age (Muizon and DeVries, 1955).

MATERIALS AND METHODS

Specimens described in this study were found by the

geles ((Lﬂif(nnikl) County Muscum of Natural History
(LACN). Locality and s(unplt descriptions are listed in
th( appendix. ‘DA™ locality numbers refer to the author’s
field notes. Lengths (1.) and widths (W) are measured in
millimeters, Dimensions ol broken specimens are en-
closed by parentheses. Figured specimens viewed from
()llll(]ll(‘ km‘fl('s may be listed with a “maximum viewed
width” (m.v. width) measured at right angles to the axis.
Some ligured specimens are coated with ammonium
chloride. Types and numbered specimens are deposited
at the Departamento de Paleontologia de Vertebrados,
NMuseo de Tlistoria Natural, Unive 1%1(1 i de San Marcos,
in Lima, Peru (NIUSM INV) and University ol \Washing-
ton’s Burke Muscum of Natural History and Culture in
Seattle, Washington (UNWBA).

SYSTENMATICS

Family Turbinidae Ralinesque, 1515

author. Comparative material was studied at the Los An- Subluwmily Prisogasterinae Hickman and McLean, 1990
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Figure 3. Huacllaco section southeast of Chala with strati-
qmplii(' position of type specimens ol P valenciai new species
and other horizons with Prisogaster material.

Genus Prisogaster NMorch, 1850
Amyxa AL Troschel, 1852 (objective synonym)

Type species: Turbo niger Wood, 1825, Type locality

not specilied.

Discussion:  March (1850, p. 21) did not describe
Prisogaster, at simply llppln(l the new genns namne
withont comment to Turbo niger Grav (= lul/)u niger
Wood. 1828), itsell introduced with only « drawing and
one-word deseription, “black”™ (Wood, 1825, p. 18). Hick-
man and McLean (1990) implicitly defined Prisogaster
by their desceription of Prisogasterinae. Diagnostic non-
anatomical characters inclinde an incomple te peristonie
(also present in Turbininac) and an operculum with a
“thick, convex exterior calearcons pad”™ (Hickman and
McLean. 1990, p. 52). Other distinguishing shell charac-
ters included the black color of tlw outer \]]L‘” laver, an
obligque apertnre, the absenee of an wnbilicus in adult
specimens, a predominance of spiral sculpture, and an
inner nacreous laver. New fossil data show that the black
color is not di: umostl( of the entire genus. The morphol-
oy of the ope unlnm is distinctive l(n the sublamily and
genus, however, as is the quadripartite structure of the
columella described in this paper.

Prisogaster nicer (Wood, 1528)
(Figures 4-10, 13, 14)

Turbo niger Wood, 1828, p. 18, pl. 6 hr ;(!‘()rl)igllh 1540, 5:
L1112, vol. 9 (Mollusca), pl. )") gs. Y-11.

Turbo niger Grav, 1839, p. L3, pl. 36, .4- L Hapé, 1854, p.
1-10).

Turbo (Prisogaster) niger Wood.—Dall, 1909, p. 23S,

Prisogaster niger Wood =——Norch, 1850, p. 21: Carcelles and
Williamson, 1951, p. 268: Dell, 1971, p. 197: Marincovich,
1973, p. 24 fig. 41; Osorio et ak, 1979, p. 1S, fig. 15
Ramirez, 1981, p. 130, tig. 154 Alamo and Valdivieso,
1997, p. 15, fig. 30; Guzmin et al., 1995, p. 37, Lig. 27;
Forcelli, 2000, p. 64, fig. 102: Aldea and Valdovinos, 2005,
p. 390, hig. S-1.

Prisogaster niger minor Norch, 1850, p. 21,

Trochus gandichandii Thapc, 1854, p. 146, Malacologia, pl. 4,
figs. 4, 4, b,

Diagnosis:  Spiral cords and interspaces purple-black.
Whorls slightly angulate anteriorly. Spival senlpture of 13
to 24 primany spival cords, inclnding six to ten cords on
hase.

Description:  Shell thick, up to 30 mm long. globose,
variablv compressed axially. Hlm( uml)l\ e l( wvated,
about one-quarter to one third of shell l(ll”tll Proto-
conch nmknown: teleoconch with about five whorls.
Whorls hroadly rounded posteriorly. very weakly angu-
late or l)idll”ll]dh anteriorly; peripheny anterior to axial
midpoint of body whorl. Sutures usnally appressed,
sometimes \lw]ltl\ intpressed. Exterior l)mph -black,
spire nsnally u)n()(]( . nacreons. Axial seulptnre absent.
Spiral \(ll]])tlll(‘ of 13 to 24 primary spiral cords. inc Ind-
ing six to ten on base: cord widths vary irregularly two-
h)](l Most posterior spiral cord wider, Hattu lulnmnf
collar against preceding whorl. Interspaces narrower
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Figures 4-15.  Prisogaster spp. 4=10. Prisogaster niger (Wood, 1828). 4. UWBN 97529, Pisco Bav, Recent, abapertural view:,
length = 1S.4 mm. 5. U\WWBM 97830, Pisco Bav, Recent oblique basal-apertural view, movo width = 157 nmin. 6. MUSNEINVY 116,
DV 1629-1, latest Pliocene, oblique basal- (lpomnal view showing quadnpartite structure of colnmella, mo v width = 17.9 mm. a =
inner \\lnte colunm, b = medial nacreous band, ¢ = onter white sinnons ridge, d = outermost clongate excavation, i = mner nacreous
laver, i = middle shell laver, i = outer purple-black caleitic laver. 7. UWBN 97529, basal view, width = 19.1 mm. 8. UN\VBM 97837
DV ](72() 1. ()pu(uhlm interior view, length = S9 mm. 9. UNVBM 97837, O]wlullum exterior view. 10, UNVBNL 97825, DV 398-1,
Recent, apertural view showing outer layer and inner m(‘nus laver on body whotl, length = 18.3 mm. 11, 12. Prisogaster mcleani
new species. farly Pliocene. 11, UW BM 97848, DV 573- n])el(nlum interior view, l(mﬂth S.7 . 12, ATWBN 97848, exterior
view. 13, 14, Prisogaster niger (Woud, 1829), 13, UNWBM 97831, DV 461-1, latest Pliocene, basal view, m.v. width = 18.9 mm. 14.
(AWBM 97831, abapertural view. length = 16.3 mm. 15, Prisogaster valenciai new species. Late Pliocene. UWBNE 97838, lolotvpe,
D\ 1254-Bal S, apertiral view, width = 15.9 mm.

than spival cords, shallow, sometimes crossed by strongly salient adjucent to suture; immer edge smooth. nacreons.
prosocline colabral growth-line lamellae. Aperture . Parictal and mubilical areas weaklv excavated, nacreous:
lique, diagonally ovate, with iucomplete peristome. Um- sometimes with weak anal canal without sinus. Columella
bilicus absent in juveniles and adnlts. Outer lip thick, with inmermost white colmnm ending anteviorly at slight

strongly prosoc Jine, with weals inflection posteriorly and inflection near colmmellar base; 11|(>(liu|ly with slightly ex-
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cavated, cnrved, nacreous band alongside innermaost col-
wmn, narrowing anteriorh. then broadening at base of
aperture to join nacreous imer Jayer ol outer lip: also
with weakly sinuons white ridge outhoard of nacreons
band. exte ndnm to base of aperture and coalescing with
interspace between second and third basal spiral cord to
torm a blunt tooth: first tooth separated [rom second
blimt tooth abaxiallv by short groove inside aperture:; and
with shallow, white, elongate excavation bordering ridge
at outer margin of colhumellar area.

OPERCULUME: Exterior conves, steeper post(*rim'ly and
adaniallv: basal rim smooth. remainder of surface pusto-
lose. more so periplierally than centrally. Two subaxially
elongate. adaxially- dllt(]]()l]\ converging creases on
adaxial side of (lmdmml l)ulﬂe iner erease extending to
abaxial posterior corner: sinnous growtli lines present on
abaxial side. Interior nearly planar, coiled, changing from
multispiral to pauncispiral: all coils with long growing
edge. Subsurlace texture reticulate with elongate “cells”
perpendicular to growth lines.

Material Examined:  NMUSN INV L3, DV 4611 lat-
est Pliocene, T, 13.6, \W 15.6; NTUSM [NV ] 14, DV 464—
1. middle Pleistocene. L 22.5, W 22.0; MUSM INV 115,
DV 463-1. late Pleistocene, L (21.7), W 25.7; MUS\I
INV 116, DV 1629-1. latest Pliocene, I J) T 17.9:
MUSN INV 117, DV 1629-1, LL 12,7, W H] U\\ B\
97528, DV 39S-1, Recent, L 183, W 17.4; UWDBM
97529, Pisco Bav. Recent. L 1S4, W 19.1: UVWBNI
97530, Pisco Bd\ Recent, L. 14.6, \W 15.1; UWBNMI
97S31, DV 461-1. [, 16.3. W 18.5: UVWBMI ‘)zﬁ)_, DV
464-1, L 21.0, \\" 21.6; U\\ BN 97833, DV 463-1, L
(23.3), W 27.0; [\\ BNl 97834, DV —2()-1, 1lolocene,
npe]cu]mn. L 5.1\ 4.4 UWBM 97835, DV 1629-1, L
16.0.\V 19.1: UWBM 97836, DV 1629-1, L 13.5,\W 14.2;
UWBMN 97S37. DV 1629-1, ()porcuhnn, L S99 \W 7.1.
DeVries collection: Ipnun. Chile, Recent, lot ol oue;
Caldera region. northern Chile. [rom eight meters deep
on sand and rocks, Recent, lot of two: DV 461- 1. lot of
two: DV 463-1, lot of six: DV 720-1, lot of tw v]\e DV
730-1. Holocene. lot of one and one opereulum; DV
1252-1. latest Pliocene. lot of 3.

Distribution: FEcuador (7°N) to northern Peru:
LACMI collections. Recent. North-central Peru: llo-
locene, Recent. Southern Peru: latest Pliocene, carly
Pleistocene. middle Pleistocene. late Pleistocene. Re-
cent. Chile: middle Pleistocene to Recent (Herm, 1969;
Valdovinos. 1999).

Remarks: \lodem specimens of Prisogaster niger ve v
in the number of spiral cords and height ol the spire. The
oldest specimiens of P. niger from wnth( ' Pern have
onlv 13to 15 pnnml’\ spiral cords between the columella
and suture (e.g.. Figures 13. 14). about as few as the
voungest specimen of the older P. valenciai. Specimens
of P. niger differ from those of P. valenciai by lacking any
vestige of eream-colored banding of cords or mterspaces.

The modern range of Prisogaster niger extends [rom
72N to 41° S (LACMI collections) and bevond ta the

Straits of Magellan (Osorio et al., 1979: Valdovinos,
1999). a distribution more extensive than ascribed to the
species by Dall (1909) or Aluno and Valdivieso (1997).
The Pleistocene record is limited to southern Peru and
Chile. with no records from the marine tablazos of north-
e Peru (DeVries, 1956). The late Pliocene record is
still more restrictive, with only sonthern Pernvian speci-
mens known, including the oldest, which were found
southeast of Chala (I)\ 1629-1) in the uppermost co-
quina (Unit IV) of the Iuacllaco section (Figure 3). a
shell bed dominated by thick disarticulated valves of the
bivalve, Mulinia edulis (King, 1831).

A second modern species assigned to Prisogaster has
been the Chilean P (’[('Um‘us (Evdonx and Souleyet.
1S52) (Souleyet, 1852, v. 2, p. 594, pl. 37, figs. 15-19;
Nicosia and Gaete, 2()().3). The original fignres of “Turbo
clevatus.” however, show a speCimen with a blotchy
purple-black color, elevated spire. absence of spiral
sculpture, wavy growth lines, and evenly convex calcar-
cous opelcu]um \1511)1\ coiled on both sides. all features
characteristic of Tricolia Risso, 1826 (1lickman and
NMceLean, 1990), more partl(‘nlal]\ the (‘lnilean Tricolia
mcleani Narincoviel, 1973, Neither the ll mm length of
Eydoux and Sonleyet’s Tllll)() clevatus’ l]()\\(\t’l‘ nor
the de ep limate ((>]111n(‘l]a1/pal1(‘t‘1] excavation, is char-
acteristic of Clilean Tricolia. but rather suggest the Chil-
ean trochid, Diloma nigerrima (Gwelin, 1791). The ge-
neric assicnment ol “Turbo clevatus™ remains in doubt.

Prisogaster valenciai new species
(Figures 15-19, 22)

Diagnosis:  Compressed axially; sculpture of five to 14
broadly ronnded charcoal-gray primary spiral cords, in-
cluding two to four on the hase: one or more interspaces
creani-colored.

Description:  Shell less than 15 mm long. globose,
compressed axially. Thickness indeterminate (inner shell
lavers missing). Spne noderatel elevated, length inde-
terminate (mnc]l of spire nmxmﬁ) Protoconch and earlv
whorls of teleoconeh unknown. Whorls broadly ronded
posteriorly. weakly angnlate anteriorly. Periphery usually
anterior to axial mldpomt of whorl. Sutures slightly im-
pressed. Exterior gray to black. with interspaces some-
times cream-colored. Axial sculpture absent. Spiral
sculpture of five to 14 broadly rounded primary cords,
three to 10 posterior to base, two to four on base: spiral
cords about equally wide except for broader, flatter, most
posterior spiral cord forming low collar adjacent to su-
ture. Interspaces usually narrower than spiral cords,
sometimes lilled with smtr]v secondary spiral cord.
Strongly prosocline orowth llm s, sometimes lamellate.
Aperture oblique, ¢ 11 wonally ovate. Onter lip stronglv
prosocline. Cohiella md wbilical area mi issing. Oper-
culnm unknown.

Type Material:  UWBN 97835, DV 1254-Bal S, holo-

tpe. late Pliocene. T (13.3). W 15.9: UNBM 97539,
paratvpe, DV 1254-Bal 6, L (13.8). W 15.5: MUSNI 1N\
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FIS, paratvpe, DV 1254-Bal S, fragment: MUSN INV
119, paratype. DV 1254-Bat 10, fragment.

Type Locality:  Roadent along the Panamerican Tligh-
way, 10 ki southeast ol Chala. Locality-samples DV
1254-Bal 6, DV 1254 l)‘ll S, DV O1254-Bal 10, late
Pliocene, in section at 35, 12, and 47.5 meters. respec-
tive l\‘ above onvste alline lnm ment (Figures 20 3), 15752
S, 710" W (Chala 1:100.000 quadmnﬂh

Other Material Examined: UWDBN 97540, DV
1031-1, fate early Pliocene, L (12.2). W 13.0

Distribution:  Southern Peru: late earlv Pliocene to
late Pliocenc.

Etvmology:  Numed in honor of Dro Niels Valen-
cia Clmcon director ol the Museo de Historia Natural,
Universidad Nacional Mavor de San Marcos, Lima.
Peru.

Remarks:  The incomplete specimens of Prisogaster
valenciai precinde a complete description, but the shape.
size. and spiral sculpture clearly mark them us exam-
ples of Prisogaster. These specimens differ from P. niger
by having one or more cream-colored interspaces and
genel rallv fewer and more clearly dillerentiated pri-
man \1)11‘1] cords. The oldest known specinien of 1.
valenciai is [rom the Pliocene section above Plava
Huacllaco (Unit 11, DV 1254-Bal 6): it has several hroad
dark spiral cords alternating with cream-colored bands
that sometimes encompass a spiml cord and i]'ll(’l"Sp‘A('(‘
Figures 15, 22} A specimen from several kilonieters
away (DV 1031-1) has very few spiral cords, all gray, and
oqnd]l\ wide interspaces, all eream-colored (I*wmcs 16,
17. 19)

Most specimens of Prisogaster valenciai were found in
Unit IT and the lower part of Unit [T of the Huacllaco
section (DV 1254 Figure 3) in cobbly bamacle-rich hio-
clastic gravel and p(x)ll\ sorted coarse-grained sandstone
thouﬂht to have been deposited 1|1tel“(1dall\ or at very

shallow subtidal ¢ depths. Associated mollnscan taxa in-
clude Acanthina spp: Concholepas spp.: Choromytilus
chorus (Molina. 1752): and a new species of Xanthoclo-
rus Fischer. 1554 (DeVries. 2005a).

Prisogaster mcleani new spwic‘\‘

(Figures 11, 12, 20, 21, 23-32)

Diagnosis:  Globose. wharls broadly rounded anteri
orly c111(] posteriorly: tan-colored, often mottled, striped.
or speckled with Brown.

l)c%crlplmn: Shell globose, about 20 min long. Spire
moderately to greatly elevated, abont 30% to 10% of
shell le ngtlr. Protoconch nnknown, telcoconeh with
about five whorls. Whorls convex, broadly rounded Pos-
teriorly and anteriorh, without anterior angulations. Sn-
tires \mm])]\' ]I)lpl(‘\st . Exterior tan, ()[t( n with mot-
tling, pmxochm Laminmles, or zig-zag patterns of brown.
\\ia] sculptire absent. Spiral sculpture of ten to 15
rounded prinery spiral cords between suture and um-
bilical area, subdued on simooth specimiens: secondary
spival cords rarely interspersed. Entire surface olten w ith
tertiary spiral threads. Inter spaces variably wide, crossed
I strongly prosoctine, colabral growth-line lamellae. n-
veniles with three weaker spndl cords on buase. lour to
five primary spiral cords on whorl. Aperture obligue,
ovate to nearly circular, peristore mcmnplctc Umbili-
cus absent. Outer lip thin, strongly prosocline, inner edge
smooth. Parietal and nmbilical arcas weakly excavated in
adults. Colmmella with inner white colimn curving an-
teriorlyv: with a narrow, slighth excavated, nacreons l and
merging anteriorly \\1th nacre-lined .q)( rture; with a
white ridge, \]1”]]1]\ sinnons, outhourd of the nacreons
band. exte u(hn" to hase ol aperture and coalescing with
interspace be tween sccond and third basal spiral cords.,
with one or two short teeth abaxial: and with an outer-
most, narrow, white, excavation bordering the ridge at
the onter margin of the colnmellar area, extending ante-
riorly just over half the length of columetla.

Ol ERCULUN: Exterior convex, steeper pmt( nml\ and
adaxially; basal i smooth, remainder of surface pustu-
lose. more so peripherally than centrally. Two sub-axially
elongate, anteriorly converging creases on adasial side of
(hagmml bulge, inmer crease t\tcn(]mU to abaxial poste-
rior corner: sinuous growth lines p]eqent on abuaxial side.
Interior nearly anm coiled, multispiral chunging to
pancispiral; all coils with lang growing edge. Larger coils
with centered shallow, broad, lat-bottomed channel.
Subsurface testure reticulute with elongate “cells™ per-
pendicular to growth lines.

Figures 16-32.  Prisogaster spp. t6=19. Prisogaster valenciai new species. Late Pliocene. 16. UNSVBN 97540, DV 1031-1. carl late

Ph()( ene. oblique \pm view, width = 13.0 mm. 17, UWBM 97540, apertural view,
Svowidth = 127 mon. 19, UNWBM 97540, oblique basal-apertural view, m. v. width -

abapertural fragment. 1

IS, INVBM 97539, paratvpe, DV 1254- Bal 6,
[2.4 mone 20, 21.

Prisogaster mcleani new .spw(‘i(n‘;. 20. MUSM INV 121, DV 15951, early Pliocene. oblique spire view showing change in color pattern
and repaired break, m. v, width = 121 mm. 21, MUSM INV 121 apertnral view showing naticid ditllhole to left of columella. width
= 11.5 mm. 22. Prisogaster valenciai new species. Late Pliocene. UWBN 97539, oblique busal view, m. vowidth = 12.7 mm. 23-32.
Prisogaster meleani new species. 23. UN\VBA 97541, DV 571-1. holotype. middle late Miocene, apertural view showing quadripartite
structure of columella rsee text). Jength = 13.9 mm. 24, UWBM 97842, DV 571-1, paratvpe. abapertural view. length = 21.1 mm.
25. MUSM INV 120, DV 1595-1. apertural view showing quadripartite columella and prosacline color stripes, length = 1240 mm. 26.
UNWBM 97541 obligue spire view, m. v. width = 16.5 mm. 27. UWBM 97542, abapertural view. 28, UWBN 97S44 DV 1598-1.
.11)(1[)( rtural view of juvenile showing bicarinate whorls and colubral growth-line lamnellae, length = 9.4 mm. 29. MIUSM INV 124 D\
373-1. early Pliocene. abape ]‘tllI'Ll\'lt‘\\ showing flecked stripes. le n"th 12.7 mm. 30. MUSM INV 125, DV 571-1, abapertural view
showing brown zig-zag pattern. length = 17.5 mm. 31. UNVBM 97543, oblique spire view. ni. v, width = 19.7 mm. 32. UWBNM 97543
apertural view. length = 17.9 mm.
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Type Material: U\WBM 975841, DV 571-1, holotype,
middle Jate Miocene, L 13.9,\W 15.4: UWBNMN 97842, DV
571-1, paratype, middle late Miocene, L 21.1, W (18.5);
UWBN 97843, DV 571-1, paratype, L 17.9, W 19.5.

Type Locality:
intersection with abandoned paved road to San Juan de
Marcona (= El Jahuay locality ol Muizon and DeVries,
1955). b]]( ]l banks on south- id(mﬂ slope, 15926'57" S,

7T4°52'06" \W (Acari 1:100,000 (11111(]1.1110](*)

Material Examined: MUSNM INV 120, DV 1598-1, 1.
12,4, W 12.1; MUSM INV 121, DV 1598-1, L 11.1, \V
11.5; MUSN INV 122, DV 1635-1, early Pliocene, L 9.4,
W I1.0: MUSNM INV 123, DV 460-1, lot of two; MUSM
INV 124, DV 573-1, L. 12.7, \V ]45 MUSNM INV 125
DV 571-1, 1. 17.S, \\ 16.0; U\\ BN 97544, DV 159851,
ear]y Pliocene, L 9.4, \V S.2; UWBM 97845, DV 159S-1.
L1271, W 12.7: UWBNI 97846, DV 460-1, ear])'
Pliocene, L S.9, W 10.3; UWBN 97547, DV 573-1, early
Pliocene, 1, 12.0. W 13.0; UWBM 97848, DV 573-1
operculum, L' S.7.\WW 7.8, DeVries collection: DV 1598-1,
lot of four; DV 423-3, middle Pliocene, lot of two: DV
1029-1, early Pliocene, lot of two; DV 806-1, late Mio-
cene, lot of one: DV 380-2, early Pliocene, lot of one.

Distribntion:  Southern Peru: middle late Miocene,
early Pliocene.

Etymology: Named after James 11. McLean, mala-
cologist, Natural History Museum of Los Angeles County.
Remarks:  Specimens of Prisogaster stucchii dilfer
from those of P. niger by being uncompressed axially, by
having an outer (d]CltlL Javer tlmt is tan, sometimes with
brown mottling and prosocline axial stripes, and by hav-
ing spiral cords that are narrower and higher, with
broader interspaces. The complex structure ()f the col-
umella, however, is identical with that of P. niger. as is
the operculum. Prisogaster meleani exhibits considerable
variation in spiral ornamentation, with spe(imens from
the same horizons being alternatively densely sculptured
with 15 spiral cords (Flcrmes 24, 30). moderately sculp-
tured with eight primary and two secondary cords (Fig-
ure 26), and ll‘T]]t]\ sculptured with ten subdued cords
that barely rise above the neighboring wide lllt(IHPd(‘(‘
(Figures 31, 32). Some Miocene and ]O\\’GI Pliocene ju-
ve m](’ specimens (Figures 25) have a plonumlwd bian-
gulate pmhle pm(hlwd by two strong primary 9])11(1]
(()1(]s posterior to the suture, a fedtuu shared with n-
veniles of many turbinine species (Hickman and
MeclLean, 1990).

The oldest specimens of Prisogaster meleani were
found near Alto Grande (DV 571-1) in middlo upper
Miocene beds with an estimated age ol abont 9 Ma
(Muizon and DeVries, 19585). Lower Pliocene specimens
from Sacaco (DV 350-2) and Yauca (DV 1598-1, D\
1635-1) are identical with the NMiocene specimens.

DISCUSSION

The extant Prisogaster niger, which appeared abont two
million years ago, has changed little in either its pattern

Alto Grande, about one km south of

ol low rounded spiral cords or its uniformly purple-black
color. Pllsmr(m‘('l meleani, in contrast, resident on south-
ern Peruvian coasts from 9 Ma to 3 Ma, has highly vari-
able spiral sculpture and coloration. Some specimens
(Figures 24, 28, 30) exhibit the high spires, impressed
suhres, munerous primary spiral un(]s and bicarinate
juvenile whorls that characterize many members of Tur-
bininac. These similarities stre wthen the case of Hick-
man and McLean (1990) that Pn.sngastennuo and Tur-
bininae are sister taxa and that Prisogaster arose from an
advanced turbinine.

Prisogaster probably appeared in southern Peru dur-
ing the early late Miocene, since no turbinines have been
fuund in middle Miocene or older beds in sonthern Peru.
Its arrival coincided with that of other taxa that consti-
tuted the core of a late Miocene-carly Pliocene mollus-
can fauna in southern Peru and northern Chile (DeVries,
2002). The route by which Prisogaster or its predecessor
arrived in Peru is unclear. No medium-sized or large
turbinids are knowu from Miocene deposits of Chile
(Philippi, 1857; Tavera, 1979; Nielsen et al., 2004). The
only Miocene turbinid from northern Peru (Spieker,
1922) is probably related to two northern Pernvian Re-

cent species of Turbo (Taeniaturbo) Gray, 1850; the
modern species have opercula with strong and complex
external spiral relief very unlike the S(ll]l)tll!(‘ on the
opercula of fossil and Recent species of Prisogaster. The
pustulose convex opercula and mu Itipartite colume Nae of
some species of Turbo (Marmarostoma) Swainson, 1829,
do resemble those of Prisogaster, although opercula of
the former are more 1)1()4(]]\’ convex and not scored by
diagonal grooves, and the columellae of the shell do not
have a we l] differentiated ridge and groove structure to-
ward the perimeter of the co]mne]hu area. Modemn spe-
cies of Turbo (Marmarostoma) have an Indo-Pacific dis-
tribution, suggesting that Prisogaster might be a trans-
Pacilic innmigrant, as other western American taxa have
been (Fmelson 1978). including, it appears, the trochid
species, Diloma nigerrima (Gmehn 1791) (Donald et al..
20053).

The transition from the globose tan-colored and
brovn-mottled Prisogaster nulmm to the aially com-
pressed purple- black P, niger occurred during the time
represented by Units [1 dlld 111 of the Huacl]au) section
(Figure 3), i.e.. latest early Pliocene to late Pliocene, in
the guise of P. L”ah*n('i(zi The oldest specimen ot P. va-
lenciai (F igures 18, 22; DV 12 54-Bal 6) show the first
appearance ol broad black spiral cords and the persis-
tence ol thin cream-colored interspaces. the latter of
which become relegated to spire whorls on the youngest
specimens (l‘lgmv 15 DV 1254-Bal 10).

The late Pliocene appearance ol a purple-black exter-
nal caleitic layer in Prisogaster is an odd event that none-
theless is repeated in western South American Diloma
Philippi. 1845 (Marincovich, 1973; Nielsen, 2003). The
signilicance of these purple-black onter Javers in Quater-
vary tarbinids and western South American tmclnds
[Miocene-Pliocene nndesceribed species ol Tegula (Clilo-
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rostoma) Swainson, 1840: Tegula (Chlorostoma) (1!/'(1
(Lesson, 1S30); T (C)) luctuosa (d'Orbigny, 1841);
(C) tridentata (Potiez and Michaud, 1838); and. mupr
entlv. in 7. (C.) quadricostata (Gray, 1«828)]_ as well as
trochoids from mid- and high-latitude northern Pacific
and South Alvican shorelines, merits further investiga-
tion.

Occurrences of most modermn and Pleistocene speci-
mens of Prisogaster niger are consistent with a high-
energy intertidal and shallow subtidal habitat with rock-
and-gravel substrates (e.g., DeVries collection, Recent,
juveniles, cight meters deep, northern Chilte: DV 720-1,
llolm ene, gravel beach ridge. northern Peru: DV 1629-

E upper Phu(ulc 250 m marine terrace, southern Peru).
'lho same is true for upper Pliocene occurrenees of
specinmens ol P. valenciai. whicli are found in hioclastic
coarse-grained sandstones and gravel deposited within
130 meters of a mountainous pa]eo shoreline. In con-
trast. specimens ol the older P. meleani are found in
well-sorted hummocky cross-bedded sandstones with
shell banks of large venerid bivalves. as well as bioclastie
sandy gravels. sutmestmd that the habitat of the late Mio-
cene-early Pliocene species also included foreshore en-
viromments with lower encrgies than typical for imtertidal
emironments.

The late Pliocene was a time of morphological novelty
for Mio-Pliocene taxa in Peru other than Prisogaster:
Acanthina Fischer von Waldheim, 1 8()1 (DeViies, 2003),
Concholepas Lamarck, 1799 (DeVries, 2000), Xautho-
cliorus Fischer, 18S4 (DeVries, 2()()’3'1)‘ and Tegula |es-
son. 1535 (DeVries, unpublished data). It was dm ing this
time that the m(»]hm an fauna of the NMio-Pliocene Pe-
ruvian Faunal Provinee was undergoing the second
phase of a local species-level mass extinction (DeVries,
2001) that coincided or at least overlapped with iu-
ereased rates of teetonic uplilt in northern and southern
Peru (DeVries, 1956, 19SS; Ortlieb et al., 1995) and the
transport of greater quantities of grav el and rounded
cobbles of \ndean andesitic rock to the southern Peru-
vian eoast (DeVries, 2003).

CONCLUSION

With the discovery of two new fossil species in southern
Peru. the “enigmatic™ turbinid Prisogaster now has a
pedigree exte m]mU back to the middle late Miocene.
Miocene and mnl\ Pliocene \pulmcm with turbinine
features suggest Prisogaster did arise from a middle Nio-
cene species of Turbo. a possibility raised by Hickiman
and McLean (1990). The place from which Prisogaster or
its turbinine ancestor immigrated is uneertain. but hased

on some similarity in kev (]umu ters with some species of

Turbo (Marmarostoma). the Indo-Pacific region scenis
as likely as the Magellanic or Panamic regions. The Priso-
gaster shell undenwent a r apid tr: ansformation during the
late Pliocene, including an axial compression, a stream-
lining of sutural contacts, a thickening of the shell. a
broadening and sm()()thmg of primary spiral cords, and

the development of a purple-black outer shell laver.
Some of these changes might be construed to have -
proved the strength ol Prisogaster shells to more sue-
cessfully withstand attacks from clawed predators, which
seem to have been a common hazard for individnals ol P.
meleant (see Figares 20, 24, 30, 31). Alternatively, a
stronger dli(l more stable shell may lmw enabled indi-
\lduals of P. niger to survive on rockier, higher-energy,
intertidal substrates. Such environments lu came the
norm lor coastal Pern when mnch of the coast coni-
menced a 200 mouplift during the latest Pliocene and
protected embayments became fewer and much smaller
(DeNries, 2001).
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APPENDIN

Localitv-samples:

DV 350-2 Sacaco, in cross-bedded sandstones just be-
low farmbiouse, 13932297 S, 7494353 W (Acari |
100,000 quadrangle). Lower Phocene,

DV 395-1 Plava Canastones, Bahia de la Independen-
cia, Peru (Punta Grande 1:100.000 i adrangle), Recent.

DV Pa 1 Terrace de posit capping Miocene strata
west of Quebrada Hnaricangana, 14°5529" S, 757177 54"
W ;l):lll);l - 100.000 (Il_nuh'mlg]('), Pliocene.

DY 160-1 Roadent along Paamerican lligll\\';t)', de-
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scent from north into Yanca, Shell beds, 15°39°49" S
74931507 W (Yauca 1: 100,000 (]n:ull'ungh“, Lower
Pliocene (same as DV 139S-1).

DV A61-T Highest marine terrace abont five ki north
ol Chala, Perns uppermost Pliocene/lowermost Pleisto-
cenc.

DV 463-1 Lower terrace, 5 kin north of Chala (Chala
1:100,000 quadvangle). upper Pleistocenc,

DV 464-1 Mid-level marine terrace, five ki north of

Chala (Chala 1:100.000 (uadrangle), middie Pleistocene.

DV 571-1 Alto Grande. about one ki sonth ol inter-
section with abandoned paved road to San jnan de
\Marcona. on south-facing hillside west of Panamerican
Highwav: one ol several shell banks, 15°26'57” S,
74932067 W Acar 1:100.000 quadrangle), middle npper
Miocene.

DV 573-1 Sacaco, shell hanks and cross-bedded sand-
stone just below level of farmhonse (Acari 1:100,000
quadrangle). lower Pliocenc.

DV T20-1 Easteru major cobble ridge near Santa pa-
leo-lacoon, northern Pern (sce DeVries and Wells,
1990). 1lolocene.

DV 730-1 Between Ceros Pimeenco and Mentiroso,
month of Santa 1)(11(‘()-]11}_’"()()”, northern Pern (sce
DeVries and Wells, 1990). TTolocene.

DV S06-1 Southwest ol Quebrada Usnaca, about 1.7
K west of Hacienda Tunga building, iy middle of small
natural amphitheater in hillside, highest shell bed. (Palpa
1:100.000 quadrangle), lower Pliocene.

DV 1029-1 Yauca Depression, west ol Panamerican
Highway, 15°39°29" S, 75°35'08” W (GPS, Yanca 1:
100000 quachrangle). Jower Pliocene.

DV 1031-1 Section along Panamerican Highway.

Quebrada Huambo. about ten kin west-northwest of

Chala. Roadent along Panamerican Highway, north
face. 15°4S"417 S, 74°21718" W (GPS: Chala 1:100.,000

guadrangle). Uppermost Pliocene / lowermost Pleisto
cene. [Note: This locality was mistakenly veferred to as
Morro Abra de los € I)d]) urinos (the “Tiacllaco section
ol DV 1254) in DeViies (20054, )]

DV 1252-1 Onebrada de [a Vaca, roadent along Pan-
american lllgl]\\ul_\, sonth of sonth wall. uppennost ter-
race above non-marine deposits, 15"?18'36” S, 74°18'50”
W (GPS; Chala 1:100,000 (lnmlrum_:hﬂ uppernost
Pliocenc.

DV 1254-Bal 6 Scction along Panamerican Higlway,
ten ki sonthcast ol Chala and above Playa Huacllaco. 35
meters above basement rocks inneasured section (see
Fignre 3), 15°53'25" S, 74°09'52" \V (GPS: Chala 1:
100,000 gnadrangle), wpper lower Phiocene.

DV 1254-Bal § Section along Panamerican Higlnvay,
ten ki sontheast ol Chala and alm\ e Plava Ihm(llaw 42
meters above bhasement rocks in ]ﬂt‘d\lll((l section (see
Fignre 3). 15°53'25"7 S, T4°09'52" W (GPS; Chala 1t
100,000 quadrangle). Upper Pliocene.

DV 1254-Bal 10 Section along Panwnerican Highway.
ten km sountheast of Chala and above Playa Huacllaco.
47.5 meters above basement rocks in measured section
(see Figure 3), 15953'25" S, 74°09'52" W (GPS; Chala
1:100.000 qnadrangle), npper Pliocene.

DV 1595-1 Roadcut along Panamerican Highway, de-
scent from north into Yauca. Shell heds. 15°3949" S
74317507 W (Yanca 1:100,000 quadrangle). Jower
Pliocene.

DV 1629-1 Section above Plava Thaclaco, ten km
southeast of Chala, uppermost coquina beds (Unit 1V,
see Fianre 3), 15°52°47" S, 74°10°13" W (GPS; Chala
1:100.000 (luu(lmngk). Uppermost Pliocene/lowernmost
Pleistocene. i

DV 1635-1 Yanca Depression, west of Panamerican
Highway. 15°39'33" §, 75°34'34” W (GPS, Yauca 1:
l()() 000 « nd(lmnﬂh ), lower Pliocene.




